The mortality after radical cystectomy with urinary diversion has been reduced from 11% in 53 patients operated on during 1971-78, to 2.5% in a similar group of 120 patients operated on during 1978-85. Amongst the latter, mortality varied from 0 amongst 32 non-irradiated patients, to 1 (3%) of 33 after planned preoperative radiotherapy and 2 (3.6%) of 55 after previous radical radiotherapy. The improvement in results appears to be due to a number of factors including routine intensive care in the early postoperative phase, with epidural analgesia, and meticulous attention to haemostasis and the technical details of construction of the ileal conduit.
Introduction
It is accepted that the urinary bladder sometimes has to be removed because of cancer, but there is controversy about the optimum timing of this operation in relation to other treatment modalities such as radiotherapy or intravesical chemotherapy, a choice which is in turn affected by the grade, stage and extent of the malignant disease. In general, there has been a tendency in the UK to avoid cystectomy for as long as possible, thus sparing the patient the trauma of major surgery, the inconvenience of urinary diversion, and the disability of sexual impotence. Unfortunately, such a policy may allow the opportunity to cure the disease to slip away, due to spread of the malignant process; furthermore, even in cases where the disease remains localized in the bladder, the operation is made more hazardous by failed previous treatment such as radical radiotherapy. Not only is the operation of cystectomy made technically more difficult, but postoperative complications of the urinary diversion are much worse if things go wrong after previous irradiation. Nevertheless, improvements in perioperative and postoperative care, and refinements in surgical technique, have led to considerably reduced morbidity and mortality in recent years. Could this allow radical cystectomy to be used with safety, earlier and more often in the treatment ofbladder cancera disease which characteristically affects patients who are past the prime of life? An analysis of the morbidity and mortality in a personal series of 173 patients undergoing cystectomy between 1971 and 1985 has been undertaken, comparing the problems encountered in the first 7 years with those seen in the last 7 years, in order to study these questions and try to provide some answers.
Patients and methods
Radical cystectomy with urinary diversion was carried out in 53 patients between 1971 and mid-1978, and in a further 120 patients between then and May 1985. The indication for cystectomy was malignant disease in all cases. Forty-two patients hadhad no pre-Paper read to vious radiotherapy. Sixty-one received planned pre-Section of operative radiotherapy, consisting of 4000-4400 cGy Urology in 4-4 weeks to the whole pelvis, followed by elective 24 May 1985 radical cystectomy 4 weeks later1. Seventy patients had salvage cystectomy for recurrent or residual carcinoma 6 months or more after previous radical radiotherapy which had been given by a variety of techniques, but most often comprising 4000-4400 cGy to the whole pelvis followed by a further 2000 cGy to the bladder in 6weeks.
In general, the preoperative, operative and postoperative procedures were standard throughout and followed the teaching of Wallace2: these will be outlined first. As a result of experience gained in the first septennium, however, certain modifications were introduced and these will be described later.
Preoperative preparation: The bowel was cleared by oral administration of magnesium sulphate followed by rectal washouts until the effluent was clear. Oral mannitol preparation was tried in a few cases, then abandoned due to intestinal accumulation of gas. The site for the urinary stoma was marked on the day before operation. An initial dose of antibiotic was given with the premedication: in recent years gentamicin and metronidazole have been used in most cases.
Operative technique: The bladder was removed together with the pelvic lymph nodes below the bifurcation of the common iliac artery as a monobloc procedure whenever possible, although the planes of dissection were often difficult to define after previous radical radiotherapy. Coexisting urothelial disease in the kidney, ureter or urethra were removed with the bladder whenever necessary (see below). Urinary diversion was always done at the same time as the cystectomy. An ileal conduit was constructed by the Wallace '69' technique3 in 170 cases, leaving a T-tube in place for 10-14 days to provide temporary urinary drainage. The continuity of the ileum was restored by end-to-end anastomosis using an inner layer of continuous catgut and an outer layer of interrupted silk sutures. Ureterocolic diversion was only done in 3 cases, when the patients' circumstances particularly demanded no external urinary appliance. The pelvis was drained for 7 days.
Postoperative care: The stomach was emptied by nasogastric suction for 24-48 hours, and no oral fluids were allowed for 6 or 7 days; intravenous fluids were given for 8-10 days or longer ifnecessary, but intravenous feeding was not used unless intestinal complications developed. Antibiotics were 0141-0768/86/ 070396-06/$02.00/0 o 1986
The Royal Society of Medicine given for only 24-48 hours unless there was a specific indication for more prolonged use. Stoma therapy training started as soon as the T-tube was removed from the ileal conduit, and patients were not discharged until they were fully confident in the use of their urostomy appliances.
Results

1971-1978
The causes of the postoperative deaths in the first 53 patients, related to the dose (if any) of preoperative radiotherapy, are shown in Table 1 . Six patients (11%) died, and the mortality was much higher after radical radiotherapy (20%) than after planned preoperative radiotherapy (7%) or no irradiation (10%).
The important causes of death were as follows:
(1) Postoperative cardiac arrest: 2 patients died soon after operation, following difficult salvage cystectomy associated with considerable blood loss; in neither case were modern intensive care facilities immediately available.
(2) Intestinal fistula: 2 patients died after breakdown of the ileal anastomosis, despite re-exploration and reanastomosis of irradiated bowel. In one case considerable necrosis of the distal limb of ileum, adjacent to the ileocaecal valve, had occurred. In the other, a loop of small bowel had passed between the mesentery of the conduit and the remaining small bowel mesentery, causing obstruction and strangulation.
(3) Gastrointestinal bleed: one patient suffered severe recurrent melaena 10 days after cystectomy, and then suffered a myocardial infarction and died. (4) Pelvic sepsis: one patient lost considerable quantities of serosanguinous fluid from the penis after cystectomy, then developed fuhninating pelvic sepsis and died. As a result of this experience, the following modifications in technique were made: (1) All patients were nursed in Intensive Care, or had a special nurse constantly in attendance, for the first 48 hours after operation. This has coincided with the introduction of epidural morphine postoperative analgesia, which has facilitated mobilization postoperatively and accelerated the return of normal bowel activity. (2) Attention has been given to the viability of the ileum above and below the segment taken for the conduit, which is now always chosen at least 2 feet (60 cm) above the ileocaecal valve. Intestinal clamps are not used, to ensure that the bowel has an adequate blood supply prior to anastomosis. Meticulous care has also been taken to close the defects in the mesentery where the ileal conduit abuts on the rest of the small bowel.
(3) In the event of any haematemesis or melaena, skilled gastroenterological assistance has been sought without delay.
(4) Antibiotic policy has been established and rigidly followed, giving prophylactic antibiotic for the first 24-48 hours only. Care is taken to close the pelvic floor completely to exclude ascending sepsis.
1978-1985
One hundred and fifteen cystectomies were done for bladder cancer (5 TiS, 21 Ta/Tl, 16T2, 63 T3, 8 T4a and  2 Tx) , 2 for carcinoma of cervix and one for melanoma of vagina, one for cyclophosphamide cystitis (previous rhabdomyosarcoma) and one for villous adenoma after previous ileocystoplasty. Simultaneous urethrectomy was done in 34 cases, and nephroureterectomy because of upper tract tumour in 4 cases. The age range of the patients is shown in Figure 1 ; 29 (24%) were female. The number of cases per annum is shown in Figure 2 : the marked increase in numbers in 1983 followed the Royal Society of Medicine meeting devoted to cystectomy in collaboration with the University of Berne. The mortality after cystectomy related to the dose of preoperative radiotherapy is shown in Table 2 . Three patients (2.5%) died after operation, one of myocardial infarction, one of pulmonary embolus and one of aspiration pneumonia. Of 32 nonirradiated patients, none died; 1 (3.0%) of 33 died after planned preoperative radiotherapy, compared to 2 (3.6%) of 55 after previous radical radiotherapy. Some surgical complications occurred (Table 3) but none proved fatal. Intestinal fistula was not seen following the precautions outlined above. Prolonged paralytic ileus was uncommon once systemic opiates were replaced by epidural analgesia in the postoperative phase; however, this was seen occasionally in patients who had made prolonged use of purgatives throughout their lives. Two episodes of intestinal 31 30 Number obstruction occurred and both were quickly corrected at laparotomy. Of 2 urinary leaks, one dried up and the other required re-exploration and reanastomosis of the ileum to the ureters. The rectum was entered twice, and a proximal colostomy was done to protect the rectal repair, and subsequently closed. The only septicaemia in this series was a candida infection that followed prolonged antibiotic therapy for a chest infection. Most patients now leave hospital 2 weeks after cystectomy, compared to 3-4 weeks which was usual in the previous series. 1980 1981 1982 1983 1984 1985 r ofcystectomies per annum 1978-85
Discussion
The overall mortality rate for this series of 173 patients undergoing radical cystectomy was 5.2%almost identical to the figure of 5% in 99 patients reported from Portsmouth by Vinnicombe and Abercrombie in 1978'. These two series are also alike in that a similar proportion (about 40%) of the patients were undergoing so-called 'salvage' cystectomy following previous radical radiotherapy. These results can be compared with published experience of cystectomy, related to any preceding radiotherapy, summarized in Tables 4, 5 and 6. It can be seen that mortality rates of 5% or less have been achieved in no less than 19 series of patients, in 16 of which cystectomy was done as an elective procedure either with no preceding radiotherapy, or after planned preoperative radiotherapy. With three notable exceptions, the mortality after salvage cystectomy following previous radical radiotherapy has, in general, been rather high. Although removal of the bladder is technically more difficult under these circumstances owing to obliteration of the pelvic tissue planes by post-radiation fibrosis, the results in the latter part of this series (Table 2) , and those reported by the MD Anderson Hospital36, from the Memorial Hospital37 and from the Johns Hopkins Hospital38 (see Table 6 ), demonstrate that salvage cystectomy can be carried out in these patients with very low mortality. Nevertheless, the impaired tissue healing that is inevitable after previous radical radiotherapy leads to a high postoperative complication rate of 15-0% after salvage cystectomy (Tables 3 and 6 ). For the first 53 patients, operated on between 1971-78, the mortality rate was 11%, a figure which fell to 2.5% for the next 120 patients. Several other authors have noted a similar fall in mortality in recent years22'28'31. Whilst this is undoubtedly due in part to improvements in general operative and postoperative care, the experience described in this report indicates that attention to certain specific details seems to be vitally important. First amongst these is the provision of facilities for intensive care during the early postoperative period. Blood loss during cystectomy may be considerable, especially when simultaneous urethrectomy is done, and some oozing may continue after operation. Transfusion requirements require critical evaluation postoperatively, especially since most of these patients have coexisting cardiovascular disease: the injudicious use of diuretics for oliguria in this setting undoubtedly contributed to the death of one of our patients. Perhaps the greatest advance in recent years has been the advent ofpostoperative epidural analgesia'0: the mental lucidity, early mobilization and virtual elimination of paralytic ileus resulting from the avoidance of systemic opiates has hastened the postoperative recovery, so that few patients now remain in hospital for more than 2 weeks after operation. However, the possibility of respiratory depression with this technique makes intensive care mandatory for the first 24-48 hours. Several points of surgical technique have been learned by this experience. Time spent achieving adequate haemostasis is undoubtedly well spent: absence of pelvic haematoma has clearly been associated with an uncomplicated convalescence. The Wallace 69 method of ureteroileal anastomosis3 has given very satisfactory results: significant problems have only been seen after premature loss of the T-tube, which normally provides urinary drainage and splints the anastomosis while healing takes place. Elimination of intestinal fistula has been the most important surgical achievement, which the author considers is due to abandonment of the use of intestinal clamps, thus ensuring that the ileum, which may have been heavily irradiated, has an adequate blood supply above and below the segment taken for use as the urinary conduit. Reanastomosis by a traditional technique using an inner layer of continuous catgut and an outer layer of interrupted silk has given good results, and the use of autosutures seems to add unnecessary expense. Careful closure of mesenteric defects, particularly the space between the edge of the mesentery of the ileal conduit and the rest of the small bowel mesentery, has made postoperative intestinal obstruction a rarity. By choosing the site for the stoma preoperatively, and bringing the ileum across the rectus muscle, satisfactory stable stomas have been produced which facilitates subsequent urostomy training. The routine use of broad-spectrum antibiotics (usually gentamicin and metronidazole), strictly confined to the immediate perioperative period has produced a very low incidence of infection. Mass closure of midline abdominal incisions with continuous nylon has reduced postoperative wound problems to a minimum. It appears that radical cystectomy can now be carried out with consistently low mortality, and that the postoperative surgical complications that do occur are predictable and generally manageable, being mainly those associated with major abdominal surgery in patients of this age. Although previous radical radiotherapy increases the likelihood of postoperative complications, the mortality associated with salvage cystectomy is now acceptable. What influence does this have on the choice between early elective versus delayed salvage cystectomy in patients with invasive bladder cancer? Our practice continues to be influenced by the results of the Institute of Urology prospective trial of treatment of T3 tumours27,41, which indicated that preoperative radiotherapy and elective cystectomy produced significantly better survival only in patients aged less than 65; for those over 65, radical radiotherapy produced equally good survival, with the option of salvage cystectomy for those who developed late recurrence of disease in the bladder. It seems that there will continue to be a place for both types of cystectomy, although the technical difficulties and complications associated with salvage cystectomy are likely to ensure that it remains a less popular surgical procedure than early elective radical cystectomy. It remains to be seen whether the resurgence of interest in early radical surgery without radiotherapy leads to improvement in the cure rate for this disease22'23.
